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Abstract of JP9222408 
PROBLEM TO BE SOLVED: To prevent 
bubbles from being reserved and to highly 
efficiently remove the bubbles by a constitution 
wherein an inlet and an ejection outlet are 
provided in a tangent direction of a pH 
response glass membrane, the ejection outlet 
is provided upper than the inlet and a liquid to 
be measured rotates and rises in the inner 
section to be ejected from the ejection outlet. 
SOLUTION: A liquid to be measured which 
enters an inner section from an inlet 37 rotates 
and rises along a surface of an end section of 
a pH response glass membrane 40 of a glass 
electrode section 22. When the liquid to be 
measured includes bubbles, the bubbles are 
prevented from being stuck on the electrode 
22 and the stuck bubbles are removed again 
because the speed thereof in a tangent 
direction is high. It is possible to prevent the 
bubbles from being reserved in a portion in the 
vicinity of a liquid junction section 28. Since 
the liquid to be measured that rotated and rose 
along the electrode section 22 is 
communicated to a comparing electrode liquid 
26 by the liquid junction section 28 to be 
electrically connected thereto, a voltage of a 
second inner electrode 27 is equal to that of 
the liquid to be measured so that a sensor 
voltage in proportion to a concentration of 
hydrogen ion of the liquid to be measured is 
outputted between first and second output 
terminals 32, 33. Thereby, it is possible to 
measure the pH of the liquid to be measured. 
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mm 1 3 mmftmtz fc fc «> t P Hjsstf ?x 

&mm*mt* miA*mmnp nmtfyzBn 
wrnnrnzm^titih fc fc fc fc, im&mwmip\i 

Mil. ftEA*S4»S>StA LfcltiE«a®K*»tiriart 

a^iart*ft®±#uri!HEtta{«*»6i!tass*i6 ; fc 

intm3]wmt. mimmizmMtitz-m 
mmt, miimmzimisfiw±mt. mantm 
frt>tt6&2titmmt mt. wmmemna i 

£ 13 2 IffiSEcO p H -te > * Rttfc i fc ft t -f h A 
[000 1] 

[0002] 

[0003] m.T-\Z£m2tlM *>ykV)p Hflfcfl 
Jg* * fcft p H -fe Vfr* 4 * v*4JS»fcEa L fctt 
ffi <£B8Y5 - 8 0 5 8 7#£#) **«*3fi±aifc$: 

[0004] ^zT^pH^y^-mttz^mmmij 
^4*>*>m,mz^xmmh, mitmni 
^y^^com^±wmvh s . i a*awc* tram 

2J4*ft, 3H^2fctfl/OS**lfc*«3 

mm^mzmmm&cowr^-t&m* y-t. s im 

*fe 6 LT & fc?j< * «SWMB-f *«W 7 £ 
2a-f*fflR, 9, ■10ttHJS8t24J-L'C»«S*Ut 
*lWSfcliM3#iJtmflHg, 1 m««SU Oflito* 

1 2{i««9{|J«7k («BK9*SH««lg^{ir 
W)A*y*.) &P±ffi^tt7kf l 5<»-fflfc:Sft4> 
fufc p HtftOW 1 3 tcttl&f , 1 4 {4 P 



«13fcJR3»S*ifcpH-t>-9-. 1 6f±*§¥f§7l*K08t 

sfcfecomit#, 1 7iabwsi i artxmmm o 

Hflco* («SK1 0**»tt««^fiKtt*) *wmi 

7°7?1 84>tS5X8S*lSEfcSSfrri«Si» s 2 Oii 

4 *>-*4ljE»3 WK^WIIW 5 3 fcM 

3 fc fc fc fcflMt=*fr 

[0005] JSUK0J: a fc»jS3*ufcfie*c0p H-tzyt 
*ff 1 J: 0*ft2 SBBl^ji*3fL!tlSl*liS**SS4T' 

ttz <n s * 5/w>«»» s tiwmm** tzma tit: 

tit* S»-fey-9-6^«-C«»fll7ta*SfL*. -S\ 

WBSAfflr^i 8 i o Ac*flE#Epfln$*u mas 
1 9T"S3tfc39«L t»S7«l«9itIIl 0 

fiKSfi* fc fc fc fc. ^ffi^fcfcv^Tiir^T) y >f tfy* 
ay-fcSfi. a*t«fi»fe«HK9**V'f ^a«Efc^r 

5 i r> fc«SSr ERSirr l» fc . 1 5 i 9 T/^ U 
*y*W£g5«fc^feii6. ^^H«9^T7X«E 
fc^S i fcmffi^EPBD-rS fc . ttrjc^ 1 5 1 9 lgffi7j< 
^SWfcfl^^S . 1lMi7T'«§^-< 
pH*t P H-fe>"9-14teJ:>)«eL. -t>f-EH*fS^ 
Hfll#a2 oi:7^- FA'.y ^6 ; fc fc i 9 , 

[0006] 

[^BJ* s »?^LJ;^fc1-|»ISII3 fci^>T\ 
«4 LTSfc«T1±fe l> im&t Kt-i X A*y 

^.<r>Mz^,x^iix%mmt^±^iih . <■ tTmfi? 
Sfc^ntoseawrtiUT p H^y^tu^ni*^ 

U*v»fc oft. fc < fctf 

fc^m LT ^ S fcft . ; i fcH7jc* W^r/I/v' 

t « < «: d . m^* s v ^fzA,zz \znm-th bzn 
zmb Lx&®izt>iz9mtf*z<&&ix^<b^ 

xmsg|5^«lx.fc pH-t ymmmnw&tk* < » 
»-*«0p H*y^HS-T«»»SI±o^fc^o-c^ 
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[0007] tzT&mmtsmnm&tm&i- 
m i com±-t s tti> tzmLiztmtmt < m 
<«rc& s P h -t yu-^s-rs i t * . 

[ 0 0 0 8 ] 3 6 fc*»BB«4. WWMWT«£-r4 5G8 

T 1 3f^*-f £ fc * 

[00 09] 

[ooio] ssm^sic^a^jtsi 

uaewaawsj: < Bfe*T* , jst^M^sajgarcp h 
lt wrcs 4 P h -t ; t 

4. 

[00 11] 

iammt tmmt zmmzitmtmmi , a 
*»*»p Hmm^xmcomrnHzmit^m 1 1 1 

a®iart*KEisi±#UTi!ta}a[!6»<!>Dia}e*i.&£fc t» 

■tyif«**P«jti8fa6^*l»ih-r*ii:*^. ft* 

Lfc«8M±»* i < sfesi-s £ t § . 

[0012] »*«2 rtSIffilBI* 1 1 0 

«8®STfflS^S i fc tfX'% , JGSttteftfifc i COT* 
6. 

[0013] H*JH3 tlEtt^BJJi. «fftt2: . US? 

fc, ttas»*».^«3fut»*»fcsflii, 

p Hfista^TfcgaetTai&ts ; . P h 
•fc y-wwi-rs i 3 4; k #a o 1 1 a^rcft & . 

[0014] OTs^^WlKSBaDte^v^iai , H 



ii^wacommmm i t^w* p H-ty-f <dhi«b 

Bt»4. 21lipH*yH?\ 2 2fcttJ»B£»0>**>f 
*yfcS(5-r& p HJHf #5XR4 0**»fKS#*yBli£ 
Sflfctf^Xttffigffi, 23!±Ag/AgC 1 frbft&n 
1|*IS«S-CpH=7. 0«WfflBJtfflfr*4p«j|KiE2 4 

fcjaattr**. pHjcar^9xjH4o*»fiW-*^5 

xiiSiO,£±j$#i:l,TLiO,£2 5~3 2?fr£tf 
?t^#7XT';b4 . EAtt^OKiW^CC s 2 Ofc 
4UiBa0fc, La,O s fEtj6JnS*LT^S. LiO 

fcH^#5Xfrfe£4?-i-:/tt»#5X8». 2 9 

4 Jfctt*S«2 etfJtmztii t fc t» fc, Jt 
««ffi?l2 6tl4Ag/AgC 1 J&^$r43S2fl«lffi 

2 7 s fix v ^ . 2 8 mtmx-mw* ?$7 

9«S»S«fcib*M«iS2 6fc£iiiILTV> 
8. 3 01iifc^««2 6^»£^ffi^PT'. 3 1i± 
p H-ty* 2 1 fc»f#Jt 3 4 ir>1t<W?wm. 3 

2<imi rti5m®2 3 izttKstifcfti aj^jffi^r, 3 

3 2 AKtll^iS 2 ffi^S-TTIEWTS 

3 4fcffltt3;fVOv6. 

[0015] usuastp H^s/r5xn4 0 **ais*T. 

4 fc . ttWgMEMcaR'f *y* ? P HJHS^9XK4 0j| 

ffi(cs^iiKffl*^M§^. aaassst rt»«2 4 to 
rmzmj] „ -A-aaasasjiaa&a 2 s t ± 
^TitKi«2 6 tmnxa 0 , ib^m«2 6 1 
a L^m 2 rtairn® 2 7 {itsasaEcw lt 0 met 4 

mmtnteikA * ymmz&MLtzt yvmE^mfs s 
ii6<or»*. iw-fc^ai*tt<}c#c^§^«. 

[00 16] 

E = or ■ 0. 0 59 (pHO - P H) +Cv 
tztzl. E : ^y-mE (V) 

p h 0 : figmnp mx\ d;-e(i P Ho = 7. 0 
ph :mm<o P um 

C^ P HHryi?-2 1{ira^4«0pH0&7. 0 fc LX 
WOT, SKSffl P H#«f ft ( P H = 7 . 0 ) f» 
*Uf , T^mmmzfl fc -fe ytflEE^' 0 V fc V ^3 

[0017]-*. ttffljgffico p HsftJBHt ( P H < 7 . 
0 ) "CJMUffRlf^ffi Sr^iJt UT -fc y^«J± E ^'lEliJi 

tfco, w»eaw)pH**r^*ytt ( p h>7. o) 

t. 
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mmms 4 testu w»f&3 4 muu *v 

[0019] ^z*wmmmn*wm sfcov* 
xmmtt. *tt*3 5i4A#»3 7, Rtas»3 8. n 

7*K4 0«^#fofclWfr»tt$>*U. P±aiai3s 
t P H JSStf 5*K4 0 <0«»*l6lt:^»t til* fc t t, 

l«3 9H#5**«»2 2 fc«#*4 fc fc t it. 
Rtt«-^«10cm8jaT^««S*LTfc"9, *0 
*mm p HJS»#5*K4 0 <iOSE»<?D^M*» t R» 
-RS-£T* 0 , fi»(CHA*»3 7#»lt6;ft.S . -I 
«10c m8J2lTtf)8»te*a <! fc t J 0 (£«/aSS 
*0. 0 0 5-0. Olcc/minSlfctJflMB 
S) . «M>StM ( fc <t3 0 0 c c/m i n£TF) r<D 
)I^WJiEStt^3I < t * £ t #r £ 6 4 cO-C-fc « . £ « 

*)s T^febtth. *L"CA*»3 7i:ttffiffl3 8fca 
**l Wi«!ffiH 3 9 O^C*Jlfc ExiTSTOft fc» 

*s*iT^4. a** 3 7frhm\Ltzmmm±<ftm 

3SIB3 9rt*pHJE»^5^J«4 OOigffifc&oTRii 
3 8*>tttajSn&. 3 6«*5^^tta(2 2fflt*«c 

[ 0 0 2 0 ] JjLhoJ: 3 te*jS3*ufcp H^y^2 He 

owe, mwMftmwth. pH«eeu;n» 

j»SK*A*ai3 7 J: OSBXS**. SBA3ft.fctt«I}g 

JB±rt«^ra3 9 rtta^tii . ^?^«ffi»2 2« 

pH«5S#9*IR4 0 <0*Ba»^BBte«)o XlfeEI U=5ra6*^ 

±mt. mmsmm&**wte. sua**** 

2 8 5£Steja5S**iS4 4«*R&itt* ; i iT"§ 4- „ cS 
i 3 C Stfcfrfo*»6i6AS-lt 6 fc #5**ffia5 2 2 <0ffl 

h«s*a5#£ t*v\ t < ^mmmm 1 kjs^ 

Tii. #5*WBB2 2OpHJG8#5;^4 0*»«« 

!t»s +'t>wife&i*rFffl*'<?.sax-f-* ts&Rsir 
ra*K»S!fig»oaK£ jjf * ; t #r # * . £«ofe 

<o l . 5-3 «fcl-* ; t imt ft* . >f * 



1. 5~3mmSKt»^-&cO*«j8S-Cai)*. 

[ 0 0 2 1 ] £ i 5T"P HJE8#?X&4 0 c7)^M(±V 

«U±pHJES^5XJH4 OOilffltttlrU fcfeS-tf* 

[0022] #5X*«»2 2 fcf&oTttEUJfLfcS 
-IMSiiP H^ynf l <0?BBM«I52 8 fcSfc* . Sfl£$ 
«fB6K» 2 8 fc i o t itKSS?S 26tJilLTi30m 

siwfc«saisfT.436»6 . itiwsa2 6 t»Lfcas2 ^ 

2 7 UftHffiSft t mmfi fc =5r 0 . « 1 3 

2 1®2 ttj*4iT3 3 oiataagjs^**^ *>me 

H3 9 rt&msmisvsop h saner* r k#vt* 
h hnx-hz* m\^.mii%m^/umtatmm 8 

ttaia53 8*sS»t^TV^ffiHOT 
fflT-p"i»Sia3 9«rt^ffit, 4ft«gffi09n»Mltfi« 

fc-tT-j mtmi i 1 1 i "3 ais^a* & s 1 1 

[ 0 0 2 3 ] 4*5. **»WJgJSl tfc^Tfi. A*15 
3 7 fcRtaiSP3 8#*il-Wlrt»3aEII|3 9«4"MWIt 

*3 7Mklt*wrt*»4*>*V^ ^Jt(fA7jc^3 7*i 

xf5x««»2 2^p HK^9xji4 omvmi) 

iiSP a 1 3 9 O+'C** fc TWrt t»JiM-6 

^PbI 3 9 rtfctt@±#atSW>* § V ^ Z h t V ^ 

[0024] Afc^osojBB i iocm 
[0025] m^mm2 > ^rc*^co P 

4<7)$*<o4 ^-y^jt^fc EI i«p H-t 

h i mm 4 romH^ t sg-?-^ *>t.ppu «wj±* 



(5) 



#^¥9-2 2 24 0 8 



[0026] lmmzt'comm, 20m. 
*&2 mixmrn i mw&tiM ty?K±mx' 

5J^W*SB»*5*5;i«ft». 6i±5i7j<^?| 

12 L«a«M«i#atsij«iBiift«ffis* •« > 

^ 8U«SHt7*2^H-6HM. 9, 10ttffiK8T 

9^m^iMsr;^ y 4 ivust&vbitf) 

-Ult p H-fey^2 l fcttimjHtt*. l 5J4HM 

*mtfhmm, 43u P ^y->r2i^mE-tm 

iEMZpH*>V2 1lz^tmjEm±AM. 4 412 

wmmnmxi: ph^^i tumtivm 

*S5, 3 7iiim i §4 5^ P H-b>t2 1 fiaflfflSH 
3 9 fc«W* A*gtf, 2 2 tofcSH * y KiSJ&f * P 
HJC»^9^K4 0£ffllifc^5^«ffiaf, 2 3«pH 

=7. o««asiB?BET-a!>4rtiata£2 4fca»Lrft*A 

g/A g C 1 1 ftSSlffi, 2 4tt*$Stt#9 

*frfc44-f-.3.-:*KW#9.x«», 2 9ttJtlMff 

2. 2 6ii>mz<nm6iiFt>%iitjmms 2 7i*a 

g/AgCl*^ia2«li 1 3 1B£fLJ|-fe7 

$ v^^saasas, 3 ottjHsstss^ 6 
acre**. 3iiSpH^y-t2itsm#S3 4^ 

*<WHHB», 3'8ttfflfemTLfcttSIJgSS-ilKfS 
^*Mra4 7fc P H*>^2 1£o*<Ttta51l, 4 6 

abasia 3 9 tea*»aiga*ft< 

3 6 (± p H-fcy? 2 1 £ □ v SftftOn ■•/ ?$t«T" 
* * . 4 8 tt*» # P 4 6 k S Fffi<g4 7 Sr^^r <"Jg*I 
4 9, 5 0li»*t-Hl^fcff**ff%ib*V^Jtft 

zwmvs&tti, mm®. 3 4 ha *y**.m 3 on 

[0027] liLhOJ; ■? isiftSSfufc^ jfy*4«S3 
Ko^TJaT*a»fl*§KI«-*. JR**1 i ^m2 

■9- 6 * £7 «8fff 7 fc3I*3 it* . {-oRHclffiK 1 0 
tftfcSfi* *ii s 5 x-7 y -to y yf» 

ssfu . sutftac***-3aua±tssf* kiis&A 

m7?75 2i. r ) AC 10 0 V*EE**l$in3*U 

5 1 TiiatssiftaiBffif 7 «««9 1 mm 1 0 1 



SfU *ft^«KW7te^Lfctta}tfl 5kifcMf 
lligSSttSft.*. i«i3Cii7jcL^A>ttM9 

**^>f -rxmBz. wm& 1 0 #r?x*E$rs ± a t 
«ee* eran-f s k . MS *ufc riv* y 4 # 

4H4ttB»l 5t«TJWKttHlSfL***. 
1 0 0-5 0 0m 1 /afUfctTOtttPffl 5teRWfc4M£ 
*4 2 fc«J&*4 5 £«-CA*SS3 7 i y p H-b>"t2 
1 fcSA*4. SEAL£7/k# y A *y*tfz<W*ite) 

mmmx%&fiK zti#tfjxwB&2 2npHj&$ 

#9 XM4 0 oaWIS K S>t -» X #7XiStf„S T 

ttmt^^i^-rs. ^-<7)K. 7/1^ '.m jj-yzfctctt 

If^S**. A*»3 7 1 ttas»3 8 Bp HffiS^5X«4 
0 ^ffi^mi^rS] fc ^ttTMtt & aatas 

* s a$ < . *4*ift»ttfcwr?x«wii2 2 tfrtrti 

22» P H|B^t5' 5 XM4 0 t ftl&gm 

^«JIC* t *;l-y < frt fix ^ & 

C(4. ;ti*ipH^75'7XJ14 OSBStftajLTW 

A«#tf**ttA**3 7 4»feitA"t* 7/^ 'J4 * 
S^cwStt^LJOfSWWai U\ =S:fcraSP B 13 
9ti«BaniaPKT'. £K1 Ocm«HT*>«tt#l/r 

L=Sr*»fe±* Ltzrivf} y ^y?j<(i p h* y^2 1 
«Bft»2 8K:«5SU, D±a^3 8J;»9SaJirS. 7^ 
'J -f *y*l4**^fx fc«A8 tffc 4 4 . EffiDiajSB 3 
8i0#Fai$ixS o rt^SPal 3 9 WDlftgli 3 8 cOTtlt 

xwtififttts ' 1 1 i •? 7;t^ y *y*tn*fc 
ttffi-c* & . p h* v-9-2 1 fc J: D 7;^ y >f =r 
pH»K&«BaiL-C, •b>" 1 fUE&5g^gSi53 1 ±y 
i««*a 3 4 {CM 0 . M«#R 3 4 iittf^ffi 5 3 fc 

[ 0 0 2 8 ] i 3 fc*safc<ojg||2 «0-f 

fc«£E* EPJd < ; fc 0 7;l^* 'J A *vif3m 

r/u* '.m * >*<o p Hii^^^Tf k 

9^H»c, «BG1 0£»fifcBt!nrr#Uf±aoKHB 
*. *ur;<o»^pH-byi?-2ittt»tt-f*y**s 

SALs pH*i^2 1teJ-5TBtt4:t>7fW3pH«| 
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C00 29] 4 u»t* tj±, «**«#4 

9, 5 OSrffltifcfci Ottrttf 1 3*»feWMMcttt 

bis** z ttf~c% a . in^vm^ o*>3 6* 

SlltS fciMWJp H)Ug^^k^«^tt^ & few 

•eft*. 

[ 0 0 3 0 ] £ fctt{fJ* i 5 teSHRittitHftJ*, - 

3 4 fcjSo TUffif 7 fc P H -fe yfr 2 1 *m#f 
h^b « . «BBUb& { T»85£S fifcSttJSLB: 
*tt2*Wtfe*i* fcMfP¥R3 4(flni 
«9, 1 0fcfflJnSiiTV^«8El:»O«StS:9lJDL? 
«SWHSW5. i*it-Jga*H«lt. H«I9, 1 o# 
ift#£ft£fc. M«#a3 4{±TO#4 4*HJ#, MM 
£t k £#S*ifcBtt>f *y** P H-feytf 2 l *ftl/C 

mm mm u p h * 2 1 <oft# & i^tf? 5 . 
[oo3u a &0m<om2M 

« p Hffi$r»>iT-S o x i> S£ JGStt J: <395&f 
fi£fc**CS. p H-fe yWHt^ i 3 £ £ fc *** tj 
Tk#f&g4 2fcpH-ty->f2 1!l:t£W\ ttBi*l 5fc 

(ipH-try-9-2 1 fcRWfcv^a&rra*. 

[00 32] 

fc*GS**-te *<0£IB±1-4 i fc 

fcfcx.f«LTi,#»L^va{i^i<^« 

[00 33] 3 fctefrffiiHcM *y*±jdt8fcttSi«W» 

«t *ses*£/,*M # y*« P h «&«4*cfc 

i.fc^'T^ , p H-feyWilf^l 

[lassoffi^iSBfl] 

[0 1 ] *affiH<OSQfccO3E0B 1 tefeJt* p H-fcyfr«K 

mmm 

[H2 ] tzts»64*>*&m 

[03 ] *»BH03IB«<WKIB 2 >f ^ 
[04 ] mm *y*4jS«fc)*»£ttH 



1 JSC** 

2 *ft 

3 ^^-y*«^ 

4 

5 5*5;1^3ft» 

6 SEfHry-9- 

7 tSlfl 

8 Pill 

9, 10 flffiS 

1 1 mm 

12 gfflf? 

13 P HM 
14,21 pH-fey-tf 

15 nta» 
16,44 mm# 

17 ft** 

18, 5 2 Hif£Affl7W 

19, 5 1 wm 

2 0, 3 4 fflW^gk 
2 2 tfyXWM® 
2 3 mirti5«S 
2 4 « 
2 5 

2 6 J±$Mffi$ 

27 m2mmm 

2 8 

2 9 ttKWES 

30 m.u 

3 1 «m£»3* 

32 maw** 

33 %2.#mt 

3 6 n^Wf 

3 7 A*S5 

3 8 ttftSli 

3 9 |*i»2ia 

4 0 pHfE§rf?XK 

42 #m 

4 3 tSSEi«aA* 

45 mv 

4 6 

47 

4 8 

4 9, 5 0 fiff*«S# 

53 mam 



(8) 
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